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[57] ABSTRACT

A chair, especially a working/office chair, comprising a
seat-supporting frame (3), a seat (1) rotatably mounted
in the frame (3) about a first axis (2), a back support (6)
rotatably mounted in the frame (3) about a second axis
(7) behind the first one, and a coupling device (20) con-
nected between the seat (1) and the back support (6)
behind said axes to cause a synchronous movement of
the seat (1) in relation to the back support (6). the cou-
pling device (20) consists of 2 member having a length
which can be readjusted with a certain inertia for ad-
justment of the relative position of the seat (1) and the
back support (6), so that the position of the seat (1) in
relation to the back (4) can be readjusted by the exertion
of a torque on the seat (1) while the back support (6)
stimultaneously is kept essentially stationary in relation
to the frame (3).

5 Claims, 3 Drawing Sheets
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1
WORKING CHAIR

The present invention relates to a chair, especially a
working/office chair, comprising a seat-supporting
frame, a seat rotatably mounted in the frame about a
first axis, a back support pivotally mounted in the frame
about a second axis behind the first one, and a coupling
means connected between the seat and the back support
behind said axes to cause a synchronous movement of
the seat in relation to the back support.

A chair of the above-mentioned type is, for example,
known from U.S. patent specification No. 4,143,910.

There are previously known many different types of
adjustable chairs based on different principles with re-
spect to “sitting technique’. With the pure tilting chair,
wherein the seat and back are formed in one piece, the
chair can be regulated backwards without the person
sitting in the chair having the possibility to vary the
“body angle”, i.e. the angle between the thighs and the
upper part of the body. An opening of the “body angle”
is favourable, i.a. with a view to a better blood circula-
tiomn.

In the type of chair having an angularly adjustable
back and a fixed seat, one achieves the advantage that
the body angle can be opened in a position of rest. The
drawback of a fixed seat is, however, that the body
tends to shide forwards (and off the chair) in the position
of rest. .

In a chair of the type stated in the introduction, i.e. a
chair having a synchronous adjustment of the seat and
back, one achieves the advantage that the body angle
can be opened in the position of rest, at the same time as
the seat 1s readjusted synchronously backwards in a
certain ratio (e.g. 1:2) to the back. This prevents that
one shides off the chair when the back is tilted back-
wards.

As stated m the introduction, a chair of this type
includes separate axes of rotation for the seat and back,
and the coupling means between the seat and the back
may consist of a link arm or a linkage. Springs for the
return of seat and back are disposed in the axis of rota-
tion of these members, or at another suitable location
dependent on the type of spring which is used.

An important function, especially in working or of-
fice chairs, 1s the seat angle adjustment forwards. This is
particularly important in connection with larger height
adjustment ranges. In a traditional chair having a syn-
chronous adjustment, a seat adjustment forwards will
cause a too large angular change of the back of the chair
forwards (in the ratio 2:1 or more). It is possible to
provide an extra adjustment (double seat) having a sepa-
rate adjustment between the seat and the seat member
of the mechanism. However, this would be a compli-
cated solution, and in addition cumbersome to the user
which all the time would have to operate an additional
handle.

It 1s an object of the invention to provide a chair of
the type in question with which one achieves a synchro-
nous adjustment of the seat and back backwards and a
separate angular adjustment of the seat forwards with-
out having to operate a handle.

‘The above-mentioned object is achieved with a chair
of the introductorily stated type which, according to
the invention, is characterized in that the coupling
means consists of a means having a length which can be
readjusted with a certain inertia for adjustment of the
relative position of the seat and the back support, so that
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the position of the seat in relation to the back can be
readjusted by the exertion of a torque on the seat while
the back support simultaneously is kept essentially sta-
tionary in relation to the frame.

In a preferred embodiment the coupling means con-
sists of a hydraulic cylinder.

In the chair according to the invention the seat and
the back can be adjusted in accordance with the desired
body posture 1n a particularly simple and user-friendly
manner, the user not being in need of operating adjust-
ment knobs or handles, and the structural solution being
suitable for small as well as large chair sizes. The posi-
tion of the seat in relation to the back can be readjusted
m that the user in a sitting position only holds on to the
seat and exerts a suitable turning moment or torque
thereon about the axis of rotation of the seat, so that the
coupling means is lengthened or shortened as desired.
However, because of the inertia of the coupling means,
its length will persist substantially constant for the nor-
mal tilting movement of the chair, so that the seat and
back then move in the dimensionally conditioned syn-
chronous ratio.

The invention will be further described below in
connection with an exemplary embodiment with refer-
ence to the drawings, wherein

F1G. 1 shows a schematic side view of a chair ac-
cording to the invention:

FIG. 2 shows a top view of a turning mechanism and
a carrier body for the back support of the chair:

FIG. 3 shows a side view, on an enlarged scale and
partly sectioned, of an adjustable holding means for
assembly of the back on the back support;

F1G. 4 shows a partial perspective view of the hold-
ing means in FIG. 3; and

FI1G. S shows a view of the back support as viewed
from behind.

As appears from FIG. 1, the illustrated chair com-
prises a seat 1 which is rotatably mounted about a first
axis 2 1n a seat-supporting frame or bracket 3, and a back
4 which, by means of an adjustable holding means 5, is
attached to a back support 6 which in turn is rotatably
mounted o the frame about a further axis 7. The axis 7
is located 1n a mechanism 8 comprising a torsion spring
shown more in detail in FIG. 2.

The frame or bracket 3 is supported by a conven-
tional gas cylinder 9 for height adjustment of the seat 1.
The gas cylinder 9 is fixed in a hole in the mechanism 8
by means of the cone principle. Further, the gas cylin-
der at 1ts lower end is fixed in a chair cross 10 of a usual
type comprising five casters (only two shown) 11.
Height adjustment for obtaining a desired sitting height
1s obtained by releasing the gas cylinder in a known
manner by means of a lever 12.

The back support 6 is connected to a lower carrier
body 13 which is fixed to the mechanism 8 and com-
prises a back bow means 14 which, at its lower end, is
adjustably connected to the carrier body, and at its
upper end 1s connected to the holding means 5 which is
further shown in FIGS. 3 and 4. The back 4 is fixed to
a metal spring 15 forming part of the holding means 5.
By means of the metal spring 15, the back can be moved
by a sitting person in the shown direction A—A in that
the person exerts a force on the back cushion 4. The
back can also be moved in the direction B—B by pres-
sure from the back of the sitting person. This results in

a rotary motion of the back carrier about the axis of
rotation 7 of the torsion mechanism.
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The entire back unit 4, 6 can also be adjusted in the
direction C—C, to thereby achieve the best sitting
depth. The adjustment takes place by loosening the
shown hand wheel 16 to thereafter pull the back unit
outwards or inwards in the topical direction. When the 5
correct placing of the back unit in relation to the seat
has been achieved, the hand wheel 16 is locked.

A coupling means 20 is arranged between the seat 1
and the back support 6 for the provision of a synchro-
nous movement of the seat 1 in relation to the back 4
when changing the relative position of these members.
According to the invention the coupling means consists
of a means having a length which can be readjusted
with a certain inertia for adjustment of the relative
position of the seat and the back support. This means
may consist of e.g. a suitable mechanical coupling
means. However, in the preferred embodiment it con-
sists of a hydraulic cylinder (oil cylinder) which, at its
ends, is rotatably connected to the back support 6 at a
fulcrum 21, and to the seat 1 at a fulcrum 22.

The oil cylinder 20 may e.g. offer a linear resistance
of ca. 150N against forward tilting of the seat, and a
resistance of ca. 900N when being returned. This results
in that the seat can be tilted reasonably quickly to full
forward tilting. The return towards the “normal posi-
tion” 1s slower and is felt natural and comfortable. The
distances between the bearing points of the cylinder and
the axes of rotation of the seat and the back support,
respectively, will be decisive for the chosen cylinder ,,
resistance and stroke. Similarly, the working angle of
the cylinder will be of importance for the resistance
characteristic.

The seat it tilted or rotated the necessary or desired
number of degrees about the axis of rotation 2 in that the ;¢
sitting person makes use of the body weight. Thus, by
placing the weight on the forward portion of the seat,
the front edge will go down and the rear edge up. The
oil cylinder sees to it that the motion becomes linear and
comfortable. |

This structure involves that the angular adjustment of
the seat is independent of the other adjustment means of
the chair. The advantage is that the seat and back can be
moved together at a desired stroke, or in the way de-
sired by the sitting person.

The operation of the o1l cylinder is as follows: When
the piston rod of the cylinder is pulled in an outwards
direction (with the necessary force, e.g. 150N), the oil
flows through a disk-shaped piston provided with a
usual annular piston packing, and with a number of 5q
circularly disposed through holes. The oil flow through
the holes is prevented at the rear side of a planar disk-
shaped valve plate which normally seals the holes. This
flexes outwards to a saucer shape due to pressure ex-
erted by the oil, and lets out the o1l along the periphery.
The rigidity of the valve plate, or possibly the number
thereof, will be able to determine the force required to
pull out the piston rod. When the piston rod is pushed
in, another corresponding valve plate or plates on the
other side of the piston will obstruct the oil flow in a2 60
corresponding manner, with for example a desired nec-
essary displacement force of 900N. The oil flow for
outgoing and ingoing piston movement, respectively,
passes in a respective set of holes. The o1l cylinder is a
commercially available standard part which is delivered
in finished form from the supplier, with the desired
displacement force/resistance, for example the men-
tioned 150/900N.

10

15

20

25

40

39

65

4>

4

The torsion spring and turning mechamism 8 of the
chair is shown more in detail in FIG. 2 as viewed from
above. The mechanism comprises a transversely extend-
ing through-going torsion or rod spring 23 projecting
on both sides of the frame or bracket 3 and being fixed
at the respective points A, B. The fastening point B is
fixedly connected to a tubular spring housing 24 sur-
rounding £ of the length of the spring. This spring hous-
ing 24 is attached asymmetrically to the bracket 3. Sym-
metrically to the bracket 3, the spring housing 24 1s
surrounded by a pair of tubular bearing sleeves 44
which are both fixed to the carrier body 13. The other
fixing point A of the spring is connected to a short
bearing sleeve 46, preferably with the same diameter as
the spring housing 24, to which there is fixed a transfer
arm 47 transferring the torsion-spring force to the car-
rier body 13, through an adjustable means 43 for adjust-
ing the spring tension. The carrier body 13 further is
provided with a pair of grooves 25 at the rear edge for
receiving respective bow tubes 32 (see FIGS. 3 and )
forming the back bow means 14. As shown, the bracket
3 has a hole 26 for receiving the end of the gas column
9.

When the back support 6 is subjected to a load and
presses the carrier body 13 downwards, the force at the
point A will twist the spring 23, the point turning about
the spring axis together with the body 13, at the same
time as the spring is retained at the point B. Conse-
quently, the torsion spring provides a counter force
balancing said load. The torsional force or counter
force can be adjusted by means of tensioning (or twist-
ing) of the spring 23, for adaptation to the weight of the
person sitting in the chair. The adjustment takes place
by means of the adjustment means 45, wherein the pre-
load between the spring 23 and the back of the chair can
be adjusted.

The holding means for adjusting the height of the
back 4 in relation to the seat 1 is shown more in detail in
FIGS. 3 and 4.

The means comprises a housing 30 in the form of an
especially shaped aluminiuin profile. The profile, which
is shown in schematic longitudinal section in FIG. 3 and
in partial perspective view in FIG. 4, is cylindrical and
has an oval cross-section, and in the spaces along the
opposite rounded inner sides of the profile there are
pressed in plastic guides 31 having a partially circular
cross-section, for easily slidable but play-free receipt of
the two bow tubes 32 of the back support 6, of which
tubes only a section of one bow tube is shown 1n FIG.
3.

As appears from FIG. 5, a stiffener plate 33 and an
adjustment plate 34 are welded between the back bow
tubes 32. In its central area the adjustment plate 34 is
provided with a number of mutually spaced rectangular
holes 35. The aforementioned metal spring 15 1s fixed in
grooves on the profile 30, and in addition is secured by
screws to the profile, as shown at 36 in FIG. 3. At its
lower and the metal spring has a plate portion 37 having
an angularly bent end part which firstly is formed with
a central tongue 38 for engagement in a chosen one of
the rectangular holes 35 in the adjustment plate 34, and
secondly, at its end edges on each side of the tongue 38,
is provided with pair of release tongues or projections
39 projecting through and being slidable in respective
guide grooves 40 extending in parallel along the side
edges of the adjustment plate 34. By pressure actuation
of at least one of the projections 39 in the direction of
the plate 34, the spring tongue 38 may be disengaged



5,425,566

S

from the current hole 35 in the plate. For this purpose a
restlient plate 41 is fixed to the aluminium profile 30 as
shown at 42, and at its free end is provided with an
operating member 43 for pressing the release projec-
tions 39.

When the adjustment plate 34 is moved upwards into
the profile or housing 30, the tongue 38 of the spring
plate will snap into the uppermost one of the rectangu-
lar holes 35 in the plate. By pushing the projections 39
inwards, the tongue will be pushed out from said hole,
so that the plate 34 and the back bow tubes 32 may be
moved until the tongue snaps into a desired hole in the
plate.

By means of this arrangement the chair back 4 may be
adjusted up or down by pressing the operating member
43. This 1s done in that the person sitting on the chair
takes his hands behind his back, presses the operating
member 43 and pulls the chair back up or down as
desired until the best position is obtained (loins adapta-
tion). The holes 35 are so closely spaced that one easily
finds the desired height of the chair back.

As mentioned above, the chair according to the in-
vention has two independent, possible movements of
the back, of which one movement is obtained by means
of the spring 15 and the other by means of the torsion
turning mechanism 8. Both of these movements are
linear, without jerking, and therefore comfortable. The
weight of the person sitting on the chair is decisive for
the adjustment of the counter force of the torsion
spring. As mentioned, the adjustment takes place by
twisting of the rod spring.

The seat mounting and the back mounting have the
effect that the variable sitting angle will be able to be
adjusted according to the will of the user. Further, by
means of the special coupling means according to the
invention, there is obtained a separate, simple and easy
angular adjustment of the seat forwards, and all in all
there is obtained a chair having a self-adjusting and
self-adapting sitting angle. Any person using the chair
may quickly find his ideal sitting posture without this
becoming statical and loading.

I claim:

1. A chair, especially a working/office chair, com-
prising
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a seat supporting frame,

a seat rotatably mounted in the frame about a first

axis,
a back support rotatably mounted in the frame about
a second axis behind said first axis, and

a coupling means forming a length-adjustable con-
nection between the seat and the back support
behind said axes for maintaining a substantially
constant length and causing synchronous move-
ment of the seat in relation to the back support
when tilting the chair,

said coupling means comprising a2 hydraulic cylinder

having a length which can be readjusted with a
predetermined force for stepless adjustment of
relative positions of the seat and the back support
independently of said synchronous movement, so
that the position of the seat relative to the back can
be readjusted by exertion of a torque on the seat
about said first axis while the back support simulta-
neously 1s kept essentially stationary relative to said
frame.

2. A chair according to claim 1, wherein said first axis
of rotation of the seat is displaced forwards from a
middle of the seat, and wherein said hydraulic cylinder
1s constructed so that it requires a smaller force to be
extended than to be shortened.

3. A chair according to claim 1, wherein said back
support 1S horizontally displaceably mounted in said
frame, to enable horizontal displacement of the back of
the chair in a forward or rearward direction relative to
the seat, for achieving a desired sitting depth.

4. A chair according to any of claims 1, 2, or 3,
wherein the chair back is connected to the back support
through a holding means enabling height adjustment of
the back in relation to the back support.

S. A chair according to claim 4, wherein said holding
means comprises an adjustment plate attached to the

back support and provided with a number of vertically

spaced holes and wherein the back is attached to a resil-
1ent plate baving a tongue arranged for engagement
with an arbitrary one of said holes, there being provided
a manually operable means to move said tongue out of
locking engagement with said hole.
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